AMENDMENTS TO THE CLAIMS 

Please amend the claims as detailed below. 

1 . (currently amended) In a multimedia projector in which a micro- 
electromechanical display device ("MDD") includes an array of micromirrors that each 
pivot on a hinge axis to effect pixel on- and off-states whereby the MDD provides a 
projected image by receiving an incident illumination bundle and for pixels in the on- 
state reflects a reflected image bundle through a projection lens, an apparatus for 
increasing a brightness of the projected image comprising: 

an illumination source propagating light rays along an optical axis; 

an anamorphic optical device receiving the light rays and forming an anamorphic 
incident illumination bundle that illuminates the MDD at a first f/number perpendicular to 
the a first of the hinge axis axes and at a substantially faster second f/number parallel 
to the first hinge axis. 

2. (original) The apparatus of claim 1 in which the illumination source further 
includes an arc lamp and a reflector. 

3. (original) The apparatus of claim 1 in which the first f/number is about twice 
the second f/number. 

4. (currently amended) The apparatus of claim 1 in which the first hinge axis is 
parallel to an edge margin of the MDD and the anamorphic optical device includes and 
an anamorphic light tunnel having orthogonal height, width, and length dimensions, an 
input aperture with a first height and a first width for receiving the light rays, and an 
output aperture having a second height and a second width for forming the anamorphic 
incident illumination bundle. 
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5. (original) The apparatus of claim 4 in which the first height and the second 
height are substantially the same, and the first width is about twice the second width. 

6. (currently amended) The apparatus of claim 4 in which the MDD and the 
output aperture each have substantially a the same width-to-height ratio. 

7. (original) The apparatus of claim 1 in which the anamorphic optical device 
includes a collimating lens system, first and second flyseye lenslet arrays, and an 
imaging lens system. 

8. (original) The apparatus of claim 7 in which the MDD has a MDD aspect ratio 
and the first flyseye lenslet array includes an array of first lenslets each having a lenslet 
aspect ratio that substantially matches the MDD aspect ratio. 

9. (original) The apparatus of claim 8 in which the anamorphic incident 
illumination bundle illuminates the MDD at an oblique angle and the first lenslets have a 
rhomboid shape that compensates for the oblique angle. 

10. (original) The apparatus of claim 7 in which the first and second flyseye 
lenslet arrays include arrays of respective first and second lenslets, the first lenslets 
each having a center of curvature that is offset to steer the light rays toward 
corresponding ones of the second lenslets. 

1 1 . (original) The apparatus of claim 7 in which the second lenslets have centers 
of curvature that are centered in each lenslet for optimal light transmission efficiency. 

1 2. (currently amended) The apparatus of claim 7 in which the first and 
second flyseye lenslet arrays are tilted about the optical axis such that the anamorphic 
incident illumination bundle has an elliptical cross section having a major axis that is 
substantially aligned with the first hinge axis of tho MDD . 
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13. (original) The apparatus of claim 7 in which the imaging lens system images 
the first flyseye lenslet array onto the MDD, thereby producing the anamorphic incident 
light bundle. 

14. (new) In a multimedia projector, a method of operation comprising: 
generating light rays from an illumination source of the multimedia projector; 
receiving and shaping the generated light rays by an anamorphic optical device 

of the multimedia projector to form an anamorphic incident illumination bundle with a 
substantially elliptical cross section to illuminate a micro-electromechanical display 
device (MDD), the MDD having a plurality of micromirrors, each micromirror having a 
hinge axis, the substantially elliptical cross section of incident illumination bundle having 
a first axis perpendicular to a first of the hinge axes, and a second axis parallel to the 
first hinge axis, the second axis being longer than the first axis. 

15. (new) The method of claim 14, in which the anamorphic incident 
illumination bundle illuminates the MDD at a first f/number perpendicular to the first 
hinge axis and at a substantially faster second f/number parallel to the first hinge axis. 

16. (new) The method of claim 15, in which the first f/number is about twice 
the second f/number. 

17. (new) The method of claim 14, in which generating light rays from an 
illumination source further includes generating light rays from an arc lamp and reflecting 
light rays with a reflector positioned substantially adjacent to arc lamp. 

18. (new) The method of claim 14, in which the anamorphic optical device 
includes an anamorphic light tunnel having orthogonal height, width and length 
dimensions, an input aperture with a first height and a first width to receive the light 
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rays, and an output aperture having a second height and a second width to form the 
anamorphic incident illumination bundle. 

19. (new) In a multimedia projector, an apparatus comprising: 
an illumination source generating light rays along an optical axis; 

an anamorphic optical device receiving the light rays and shaping an anamorphic 
incident illumination bundle with a substantially elliptical cross section to illuminate a 
micro-electromechanical display device (MDD), the MDD having a plurality of 
micromirrors, each micromirror having a hinge axis, the substantially elliptical cross 
section of incident illumination bundle having a first axis perpendicular to a first of the 
hinge axes, and a second axis parallel to the first hinge axis, the second axis being 
longer than the first axis. 

20. (new) The apparatus of claim 19, in which the anamorphic optical device 
includes an anamorphic light tunnel having orthogonal height, width, and length 
dimensions, an input aperture with a first height and a first width for receiving the light 
rays, and an output aperture having a second height and a second width for forming the 
anamorphic incident illumination bundle. 
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AMENDMENTS TO THE SPECIFICATION 

Please amend the specification as detailed below. 

Please replace paragraph 1 1 with the following: 

[001 1] MDD-based multimedia projectors of this invention employ an arc 
lamp, a color modulator, and anamorphic illumination systems for optimally 
illuminating the MDD to improve projected image brightness. MDDs typically 
employ off-axis illumination wherein incident and reflected light bundles are 
angularly separated by an amount determined by the mirror tilt angle about a 
mirror hinge axis. Thus, in an MDD in which the mirrors have a ± 10-degree tilt 
angle, the incident and reflected light bundles would be angularly separated 
about the hinge axis by 20-degrees. This angular separation limits the conical 
angles available for the incident and reflected light bundles and, therefore, limits 
the illumination f/# and defines a practical entrance pupil f/# for the projection 
lens (hereinafter "f/#" may also be referred to as "f/number") . In this invention, 
however, the MDD is illuminated by an anamorphic illumination source having a 
tilt angle limited f/# perpendicular to the MDD hinge axis and a faster f/# parallel 
to the MDD hinge axis. This causes the incident and reflected light bundles to 
have elliptical, rather than circular cross-sections, resulting in more total light 
illuminating and reflecting off the MDD. A projection lens having an enlarged 
entrance pupil (faster f/# lens) gathers and projects the reflected light bundle to 
produce a brighter projected image. 
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Please replace paragraph 24 with the following: 

[0024] In contrast, Fig. 3 shows reflective micromirror display device 76 
employing anamorphic illumination in an embodiment of this invention. In this 
example, an incident light bundle 86 and a reflected light bundle 88 each have aft 
a first f/number of f/3 ill um i nation numb e r in the direction perpendicular to hinge 
axis 78. However, incident light bundle 86 and reflected light bundle 88 each 
have aft a substantially faster second f/number of f/1 .4 i ll uminat i on number in the 
direction parallel to hinge axis 78. Light bundles 86 and 88 are, therefore, 
anamorphic. In this example, a projection lens having an f/1 .4 entry pupil (shown 
in dashed lines) is the fastest practical lens usable and would produce a brighter 
projected image than the f/3 projection lens described with reference to Fig. 2. 
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REMARKS 

The above-referenced patent application has been reviewed in light of the Office 
Action, dated June 27, 2003, in which: claims 1-13 are rejected under 35 USC 1 12 as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention; claims 1-11 and 13 are rejected under 35 
USC 103(a) as being unpatentable over Kurtz (US-5,754,278) (hereinafter "Kurtz") in 
view of Potekev et al. (US-6,41 9,365 B1) (hereinafter "Potekev"); and claim 12 is 
objected to but would be allowable if rewritten in independent form. Reconsideration of 
the above captioned application in view of the amendments and remarks to follow is 
respectfully requested. 

Claims 1-13 are pending. Claims 14-19 have been added. Support for the 
claims is found throughout the specification, no new matter has been added. Claims 1 , 
4, 6 and 12 have been amended. These amendments do not narrow the scope of the 
claims as originally filed and are not relevant to patentability. 
35 USC 112 Rejection 

The Examiner has rejected claims 1-13 under 35 USC 1 12 as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. In particular, Examiner requires further definition of the 
phrases "first f/number" and "second f/number." 
Claim 1 , for example, recites: 

In a multimedia projector in which a micro-electromechanical display 

device ("MDD") includes an array of micromirrors that each pivot on a hinge axis 

to effect pixel on- and off-states whereby the MDD provides a projected image by 
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receiving an incident illumination bundle and for pixels in the on-state reflects a 
reflected image bundle through a projection lens, an apparatus for increasing a 
brightness of the projected image comprising: 

an illumination source propagating light rays along an optical axis; 

an anamorphic optical device receiving the light rays and forming an 
anamorphic incident illumination bundle that illuminates the MDD at a first 
f/number perpendicular to the hinge axis and at a substantially faster second 
f/number parallel to the hinge axis. 

Applicant has amended specification above to further clarify definition of "first 
f/number" and "second f/number." Support for these amendments is provided 
throughout the specification. No new matter has been added. 

Applicant asserts that claim 1 , for example, meets the threshold requirements of 
describing subject matter with a reasonable degree of particularity and distinctness. 
This is especially so when analyzing the definiteness in light of the amended 
specification by one possessing the ordinary level of skill in the pertinent art. 

The remaining claims rejected under 112, claims 2-13, depend from claim 1. 
Therefore these claims also define patentable subject matter with a reasonable degree 
of particularity and definiteness. It is respectfully requested that the Examiner withdraw 
his rejection of these claims. 
35 USC 103 Rejection 

The Examiner has rejected claims 1-11 and 13 under 35 USC 103(a) as being 
unpatentable over Kurtz in view of Potekev. This rejection by the Examiner of these 
claims is respectfully traversed. 
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Applicants do not believe that this represents a proper combination under 
section 103. As is well-established, to make a prima facie rejection of obviousness 
under 35 USC 103, the Examiner must demonstrate motivation in the prior art to modify 
the teachings of cited patents in order to provide the subject matter of the rejected 
claims. Furthermore, "the references must be considered as a whole and must suggest 
the desirability and thus the obviousness of making the combination." MPEP 2141 .01 . 
Examiner states that Kurtz "teaches the salient features of the present invention, except 
a micro-electromechanical display device ("MDD") including an array of micromirrors 
that each pivots on a hinge axis and an anamorphic light tunnel." The Examiner then 
goes on to state that "it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to utilize the MDD disclosed by Potekev...in substitution 
of the sensor from Kurtz's invention. . .for the purpose of improving the uniformity and 
brightness of images produced by color video projection displays." Office Action, page 
4. However, because Kurtz's motivation to use anamorphic light is not applicable to 
MDD's, there is no desirability, nor would it be obvious, to combine the elements of 
Kurtz with the MDD of Potekev. 

Because the functionality, purpose and implementation of MDDs is non- 
analogous to sensors, it would not be desirable, nor would it be obvious to substitute 
one with the other, as the Examiner suggests. The charge coupled device (CCD) 
sensor discussed in Kurtz, is an absorptive electronic device that is used to transform a 
light pattern into an electric charge pattern. In contrast, the MDD is a collection of 
reflective optical components that are not intended to modulate the light into electrical 
pulses, but rather to reflect the light to a display device or a light absorber, depending 
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on the on/off status of the individual micromirrors. These two components are not 
interchangeable, as they do not perform the same, or even analogous functions. 
Therefore, to replace an absorptive CCD sensor with a reflective array of micromirrors 
is counter-intuitive when considering the article "as a whole," 

Even ignoring the fact that a reflective MDD cannot be substituted for an 
absorptive CCD sensor, Kurtz still does not provide sufficient motivation to use an 
anamorphic light bundle with the MDD. The amorphism of Kurtz is based on the 
movement of the film (faster NA for the film direction and slower NA for the line 
direction). The anamorphism is used to provide "greater diffusion in the film scan 
direction than in the line scan direction" in order to provide illumination with a more 
optimal distribution for scratch suppression. Kurtz, column 6, lines 32-46. Thus the 
desirability of using an anamorphic light bundle in Kurtz is specifically derived from 
characteristics which are not found in Potekev (i.e. film, scratch suppression, and feed 
direction). Because the amorphism of Kurtz is not based upon the attributes of optical 
components, in particular, the axial attributes of the moveable subparts of the optical 
components, there would be no motivation to substitute optical components having 
these axial attributes (i.e. MDD) for components of existing system (CCD sensor). 

When considering the cited articles as a whole there is no suggestion for the 
desirability and thus obviousness of combining the articles. Therefore, Applicant 
respectfully submits that Examiner has failed to provide the requisite motivation to 
combine the cited articles, and therefore a 103 rejection is improper. 

Of course, there are other bases on which the present invention may be 
distinguished from the cited articles and Applicant does not rely solely on the distinction 
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above; however, this is believed to be more than sufficient to overcome the Examiner's 
rejection of claim 1 . It is respectfully requested that the Examiner's 103 rejection of 
claim 1 be withdrawn. 

The remaining claims rejected under 103, 2-1 1 and 13, either depend from or 
include similar limitations to claim 1 . Therefore, these claims distinguish from the cited 
articles at least on these bases as well. It is respectfully requested that the Examiner 
withdraw his rejection of these claims 



In view of the foregoing, Applicants respectfully submit that claims 1-13 are in 
condition for allowance. Thus, early issuance of Notice of Allowance is respectfully 
requested. 

The Commissioner is hereby authorized to charge shortages or credit 
overpayments to Deposit Account No. 500393. A Fee Transmittal is enclosed in 
duplicate for fee processing purposes. 



CONCLUSION AND EPILOGUE 



Respectfully submitted, 

SCHWABE, WILLIAMSON & WYATT, P.C. 





by, Nathan R. Maki, Reg. No. 51,110 
Attorney for Applicants 



Pacwest Center, Suites 1600-1900 
1211 SW Fifth Avenue 
Portland, Oregon 97204 
Telephone: 503-222-9981 



PDX/107773/132343/NMA/l 127634.2 



-12- 



Attorney Docket No. 107773-132343 
Application No. 09/823,389 



